Background: The Finbalt Health Monitor is a collaborative system for monitoring the health-related behaviour, practices and lifestyles in Estonia, Finland, Latvia and Lithuania. This system is based on nationally representative samples and self-administered mailed questionnaires. In comparing the results of national surveys, the awareness of the direction and socioeconomic patterning of the response bias is essential. Methods: The data were gathered from the cross-sectional surveys conducted in 1998 from Estonia (n=1362), Finland (n=3504), Latvia (n=2322) and Lithuania (n=1874). An analysis was made of the prevalence of late response, completeness of information obtained from respondents and the magnitude of response bias on the prevalence estimates of health behaviour indicators. Results: The response rates were comparatively high: 68% in Estonia, 70% in Finland, 77% in Latvia and 62% in Lithuania. Late response was weakly related to age, education or place of residence. The total proportion of missing information was below 10% and the sociodemographic patterning for this missing information was similar in all countries. Thus, older and less-educated respondents had more missing information on their questionnaires. Response bias of the prevalence estimates was minimal when it was calculated by using information obtained from late respondents. Conclusions: The level of nonresponse and missing information was comparable in different countries, not information on health behaviour. Therefore special efforts are needed to design a questionnaire form which appears equally relevant to all respondent groups. The follow-up mailings were an effective way to increase the total response rate, but it was unlikely that they provided an effective way to reach the 'hard core' nonrespondents.
The Finbalt Health Monitor is a collaborative system for monitoring health-related behaviour, practices and lifestyles in Estonia, Finland, Latvia and Lithuania. This system is based on nationally representative samples and self-administered mailed questionnaires. However, the use of postal surveys to monitor health behaviour in internationally comparative settings is a challenging undertaking. For instance, generalization of the survey results can be weakened by inadequate attention to four main areas: sampling, noncoverage, measurement and nonresponse. 1 In addition to these problems, the content of the questionnaire is socio-culturally dependent and the technical and administrative environment of the survey conduction can differ between countries. Furthermore, as the salience of the topic can be an important responsestimulating factor, 2 it is possible that the survey underestimates the behaviour and habits that are perceived to be unfavourable in the study population. In comparing the results of national surveys, the awareness of the direction and socioeconomic patterning of the response bias is essential. The purpose of this study was to assess the possibility of obtaining comparable health behaviour information in the Finbalt Health Monitor project, a project consisting of countries with evident social and economic differences. 3, 4 The emphasis in our analysis was on the response phase because the sampling and noncoverage problems are definitely not the main source of error in a postal survey based on samples of individuals from nationally representative population registers. 1 Moreover, the feasibility of a survey can only be evaluated partially through its representativeness according to the population structure, since the bias may be related to the object of the survey. 5, 6 Sometimes the completeness of the data measured by item nonresponse has been used as a data quality indicator. [6] [7] [8] Late respondents have also been found to share some similaritities with terminal nonrespondents. 1, 9 The normal situation in survey research is that there is only limited information on nonrespondents and the exact magnitude of the bias is very difficult to measure. Usually the material cannot be easily corrected, since the simple imputation or reweighting methods can increase some aspects of the bias. 10, 11 After all, the accuracy of the population estimate is dependent on the object of the study and the nature of the bias. 11, 12 This study analysed the unwillingness to respond and completeness of information obtained from respondents. The main questions were as follows.
Is the prevalence of late response connected to age, gender, education or place of residence? Is item nonresponse connected to the subject of the item, age, gender, education or place of residence? What is the magnitude of response bias on the prevalence estimates of subjective health status, smoking, consumption of vegetables, consumption of alcohol and physical activity? These estimates were calculated by using information on late response.
MATERIAL AND METHODS
Data was gathered from cross-sectional postal surveys conducted in 1998 in Estonia, Finland, Latvia and Lithuania. The questionnaires included questions on health status and use of health services, smoking, food habits, use of alcohol, physical activity and traffic safety. The methodology and questionnaires of the surveys were standardized between the participating countries. 14 The questionnaires were mailed in all countries during April and May and one, two or three follow-up reminders were used. All the countries used a similar type of cover letter which described the purpose of the survey, guaranteed the anonymity of the respondent and offered personal contact information of the persons in charge of the survey. In Latvia and Lithuania, the cover letter was the first page of the questionnaire form. The size of the questionaire leaflet was 210×304 mm in Finland and 152×210 mm in the Baltic countries. In general, no promotional activities were initiated, except that in Latvia a mass-media campaign was conducted prior to distributing the survey and the respondents participated in a lottery. In all countries there were ethnic groups who were not native speakers of the main language of the country. The aim was to allow respondents to answer in their native language. In Finland, Swedish-speaking Finns were identified on the basis of the population register. In Estonia, the language of the person was identified by the surname. A similar procedure was used in Latvia, but the unclear cases were informed that they could ask for a questionnaire in Latvian or Russian. In Lithuania, a questionnaire in Lithuanian was sent to everyone in the first mailing. In the follow-up mailing, those with non-Lithuanian surnames received a questionnaire in Russian. excluded from the analysis. The questions designed for 'special groups only' (the amount of cigarettes smoked daily) and the questions which were not asked in all participating countries were also excluded. The items were divided into six domains according to the content of the questionnaire: 1) Background information, 2) Health services and health status, 3) Smoking, 4) Food habits, 5) Alcohol, 6) Others. The results are presented as the proportions of missing information {(number of missing items in domain / number of items in domain) * 100}. One substantively important indicator was chosen from each of the domains 2-6: assessment of one's own health status as good or reasonably good, one's own smoking during an entire lifetime, daily consumption of (fresh) vegetables, consumption of strong spirits at least 2-3 times a week and leisure time physical activity at least twice a week. The magnitude of response bias on the prevalence estimates of these indicators was analysed by calculating minimum and maximum limits and the expected direction of bias according to the following hypothetical example: 'The sample size was 100 and there were 30 early and 30 late respondents and 40 nonrespondents. There were 20 cases among early respondents and 10 among late respondents. The unadjusted prevalence estimate is 50%. If the number of cases among all nonrespondents were 0, the adjusted prevalence in the total sample is 30%. If the number of cases among all nonrespondents were 40, the adjusted prevalence in the total sample is 70%. If the prevalence among all nonrespondents was the same as among late respondents, the prevalence in the total sample is 43%'. Gender, age, education and place of residence were the variables characterizing population groups (table 2) . In Estonia, Finland and Lithuania, education was measured as the total years of education from the questionnaire. In Latvia, education was not measured in terms of years but instead by the educational level (four categories in the questionnaire). The differences between lanquage groups inside the countries were also analysed and the results are commented on in the text, but the tables present only international comparisons. The national datasets (Estonia, Finland, Latvia and Lithuania) were analysed separately using SPSS. The response rates (table 1) and response bias estimations (table 6) were calculated for samples consisting of all age groups. In Lithuania, people who were under 20 years old were not sampled and for comparability the other analyses were carried out on the age group 20-64 years old. Logistic regression 15 was used to adjust and test the statistical significance of the effects of the sociodemographic factors on late response. All models were fitted separately in each country to males and females and the main effects were included in their temporal order. The overall effect was added first and then age, education and finally, place of residence. Models consisting of the overall effect and each explanatory variable only were also evaluated. In addition, models adjusted for nationality were analysed in the Latvian data (not shown). The statistical significance of the terms was assessed with the scaled deviance and change of the degrees of freedom (∆ SD and ∆ DF). The results are presented as odds ratios and 95% confidence intervals.
RESULTS

Late response
Response rates were between 62% and 77% (table 1) . The rates from the first round were very similar in all three countries. Response rates declined in each follow-up mailing. In Latvia, the response rate was comparatively high in the second mailing. Late response was more common among men in Finland and Latvia but in Lithuania there was no gender difference (table 3) . The connection between late response and age, education and place of recidence was generally weak. The effects of age and education were significant only for Finnish men (age p<0.01, unadjusted education p<0.01, adjusted education p<0.001). The effects of place of residence were nonsignificant in all countries. Adjustment did not significantly alter the pattern of late response, therefore only the results of the fully adjusted models are shown in table 3. The age patterns were different in the different countries. However, in all countries, the pattern was similar among men and women. In Finland, late response was more prevalent in the younger age groups but a statistically significant difference was found only between the age groups 20-34 years and 35-49 years among men. In Latvia and Lithuania, no statistically significant age differences emerged. None of the educational differences were statistically significant, but they were similar in all the countries. The late response was less common for people in native language groups in all three countries analysed. However, only in Lithuania did statistically significant differences emerge between the Lithuanians (16%, 95% CI: 14-18%) and the others (36%, 95% CI: 30-42%). In Finland (Finns 32%, others 38%) and Latvia (Latvians 36%, others 41%) these differences were small.
Item nonresponse
The proportion of missing background information (Domain 1, consisting of five items) was low in all countries: 1% in Estonia, Finland and Latvia and 2% in Lithuania. In the other domains (table 4) statistically significant differences arose between the countries in the total proportion of missing information (CI not shown). The total proportion of missing information was low in Finland (4%) and Lithuania (5%) and higher in Latvia (8%) and Estonia (8%). However, the difference between men and women was not significant in any of the countries. Furthermore, the differences between age and education groups were similar in all countries. The older and less-educated respondents systematically left more questions unanswered. The differences between the urban and rural areas were small and inconsistent. The Late response in the Finbalt Health Monitor proportion of missing information was higher among late responders. These differences were not statistically significant, but were consistent in all countries. The proportion of missing information was systematically highest for the food questions (table 5) . Missing information was concentrated on one large question consisting of 17 food frequency items in a series (data not shown). For Estonian women there was also a high proportion of missing alcohol information. Estonian men had more missing alcohol information than the men or women in other countries. In Lithuania, there was a comparatively high proportion of missing information in smoking questions. The sociodemographic pattern of missing information in each domain was predominantly similar to the pattern of total missing information. However, in the younger male population, Estonian men left more questions unanswered pertaining to alcohol consumption. For Estonian women, there was more missing alcohol information among the better-educated and rural respondents. In Latvia the men with the highest education had the most missing alcohol information. The magnitude of response bias was minimal by all prevalence estimates when the prevalence among nonrespondents was assumed to be the same as among late respondents (table 6) . No systematic difference emerged between the countries in the bias tendency. The minimum and maximum estimates were related to the overall prevalence of the phenomenon of interest. Rare habits such as frequent consumption of strong spirits left more space for nonresponse bias asumptions. 
DISCUSSION
The main limitation of this paper was that no comparable information on nonrespondents was available. However, the pattern of late response in our data represented the typical characteristics of nonresponse in Finland. One reason is that young men have been difficult to contact and, in contrast to many other countries, high response rates have been observed for older people. 16, 17 Furthermore, in the Baltic countries it is much more difficult to find other similar postal surveys for comparison. The lowest total response rate in Lithuania was possibly a consequence of mailing only one follow-up reminder, since the first round response rate was the highest. On the other hand, response rates have usually varied between 55% and 65% in most Lithuanian epidemiological studies and experience has shown that after the second reminder, response rates usually decline steeply. [18] [19] [20] As this was the first time the survey had been conducted in Latvia it can only be assumed that the mass media campaign and the lottery had an effect on the overall response rate. However, the exceptional response rate in the second mailing cannot be explained by the mass media campaign and the lottery since they were carried out before the first mailing. The analysis of late response was hindered by the the treatment of the mailings for the language groups in Latvia and Lithuania. In both countries, a higher prevalence of late response was recorded for respondents In Lithuania, the number of late respondents was too small for a detailed analysis of ethnic differences. The measurement of item nonresponse was not absolute because only a part of the questions could be taken into account. However, the relative indicators were considered to be the best solution as the main interest was in the sociodemographic variation. It is also worth noting that the item nonresponse could be analysed in detail only among those respondents who had provided enough background information. A small number of respondents were also excluded from the data during the survey process because of inconsistent vital information (Estonia 41, Finland 0, Latvia 1, Lithuania 0). The way of inquiring about the personal attributes of the respondent at the beginning of the questionnaire did not seem to be problematic, since the background information was largely complete in all countries. Of course it is possible that those who were unwilling to provide personal information also did not return the questionnaire. When administering a survey to the general population, the respondents differing literacy skills present a problem. The high item nonresponse with consistent age and education gradient in the food questions pointed out that the difficulty of answering was very probably the reason. It is also possible that there is a limit to the accuracy/ details of the information that can be obtained with this method. 14 Moreover, it is probable that although the questionnaire leaflet contained detailed instructions, a number of respondents left some of the items empty instead of choosing the 'not at all' alternative. Alcohol appeared to be a comparatively sensitive issue in Estonia. However, one possible explanation is the layout of the question in the Estonian form, which was a part of a short series of alcohol questions. In other countries this question appeared as an individual question. The other problematic topic seemed to be smoking in Lithuania.
Here some kind of desirability effect or risk of underreporting may be factors since smoking is comparatively rare among Lithuanian women. 21, 22 However, the possible effects of nonresponse bias on smoking information are complicated to assess. 23 Because of the slight difference between the early and late respondents, our analyses did not determine a straightforward direction of the nonresponse bias in estimating the prevalence of health behaviour. The follow-up mailings were an effective way of increasing the total response rate without altering the composition of the study material, but it was not very likely that these reminders provided an effective way to reach the 'hard core' nonrespondents. Therefore, late response cannot be used as a proxy for nonresponse. The unadjusted estimates from the material were very accurate if the nonrespondents were assumed to be similar to the late respondents. However, the proportions of nonrespondents were large enough to cause severe bias if the nonrespondents differed remarkably from the respondents.
